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Purpose: To assesstheaccuracyof dosecalculationsfor Cyberknife treatmentof smalllungtumors,performedwith theMonteCarlo
DoseCalculation algorithm (Multiplanv2.1andlater).Method and Materials: Verification measurementswere performedin slab
phantomsandin a newlyconstructedanthropomorphicthoraxphantom, bothmadetissueequivalentmaterials(GammexRMI). The
modular thoraxphantomcanbeconfiguredwith sphericalSolid Watertumorsof 10,20 or 30 mm in diameter,embeddedin lung
tissueequivalentmaterial.Measurements weremainlyperformedwith Gafchromic EBT fi lm, complementedwith singlepoint diode
measurements.Single beam experimentswereperformed for variousslabphantomsfor conesof 5, 10,20 and60 mm beamdiameter.
Monte Carlo calculations werealso comparedwith thesimplerray tracingdosecalculationalgorithm alsoavailable in MultiPlan.
Results:Gafchromic EBT film measurementsandMonteCarlo calculationsfor singlebeamirradiationsof homogeneousslab
phantomswerein excellentagreementwith water phantommeasurements andtheray tracingalgorithm predictions.This provedthat
(1) ourbeamdatawascorrectly modeledin theMonte Carloalgorithm,and(2) the Gafchromic EBT film wassuitable for further
experiments.For inhomogeneousslab phantoms,MonteCarlocalculatedabsolutedosesgenerallyagreedwithin 3% with
measurements,evenfor thesmallest field (5 mm). For theray tracing algorithm, largedeviationsof up to 45%in thedosere-build
areain tumorbehindlungwereobserved.Also for the3 solid lungtumors in thethoraxphantom, Monte Carlodose calculationswere
in excellentagreement with measurements,while with theray tracing algorithm high doseareaswereover-predictedbothin sizeand
in dose.Conclusion: Excellentagreement wasfound betweenMonte Carlo andmeasurementsin inhomogeneous(anthropomorphic)
phantoms. For treatmentof (small) lungtumorsMonteCarlois thepreferreddosecalculationengine.


